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Abstract:  Education reform with technology use has been in the works since the 1997 
Constitution of Thailand, but Thai student achievement has not improved overall.  This research 
investigates any influence of Technology Integration barriers that are external and internal to 
the teacher, on their intention to integrate technology in the classroom.  105 teachers of Thai-
curriculum schools were sampled, and their data was collected by Technology Integration 
Barrier Survey (TIBS).  Multiple Linear Regression was used to find relationships between 
external and internal barriers to teachers’ behavioral intention to integrate technology in the 
classroom, respectively.  The result was teachers did not face strong external or internal 
barriers, with only a temperate level of intention to integrate technology in the classroom.  
Internal barriers were found to influence teachers’ intention to integrate technology.  This 
research recommends continued but heightened teacher support and technological leadership 
training to maintain and bolster technology integration above present levels, and further 
research to explore other influences on student achievement.   
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1. INTRODUCTION 
This study focuses on the barriers that may obstruct technology integration for teachers 
employed in Thai-curriculum schools.  The following are issues of technology and people, its 
influence on education, and importantly, views of such notions in Thailand’s setting. 
Technology redefined people’s way of life.  The digital world is expanding vastly, as the 
number of internet users for instance, increased aggressively from 800 million users in 2004 to 
1.97 billion users in 2013.  (Lim, Zhao, Tondeur, Chai, & Tsai, 2013).  People consume 
information through online sources and digital devices (Haller, as cited in Lim et al., 2013, p. 
61).  National Coalition to Prevent Child Sexual Abuse and Exploitation (2013) stated that 
children spend over eight hours per day on internet devices. 
Consequently, differing views exist in the education community regarding students and 
technology.  Some teachers view that this technological age degraded students’ attention span 
and is inconvenient to teaching, while some believe that technology engages students and using 
the internet makes them better researchers (Richtel, 2012).  Though present in classrooms, 
technology can only contribute to the learning process as much as the teachers are able to 
integrate it with the cognitive process, as inferred from the “Four-Stage Model” (McKenzie, 
2012).  It is the teachers’ view on student learning and teaching that influences the adoption of 
technology in such a manner (Rosen & Nelson, as cited in Jacovcevic et al., 2009, p. 2). 
Thailand recognized early on that technology should be utilized in teaching and learning to 
boost the nation’s economic competitiveness, but Thai student achievement has not improved.  
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 The 1997 Constitution of Thailand stipulated changes in education management but most 
importantly, changes in the classroom environment.  The student-cantered classroom is favoured 
over teacher-centered, as the country needed a “learning society” (Atagi, 2011, p.3) where 
students learn from “knowledge-based sources” through technological advances (Saowapon, 
Laohajaratsaeng, Thammajinda, & Singharajwarapan, n.d., p.2).  For these motivations, Thailand 
has since been working on education reform by assimilating into an IT society (Atagi, 2011, p.2).  
However, it has been evident that there was relatively little improvement in student achievement.  
Program for International Student Assessment (PISA) indicated that in 2000, only 26% of Thai 
students could link their reading to everyday knowledge, and this worsened in 2003 (Atagi, 
2011).  In 2012, students were behind in science, math, and reading (Fry, 2013), and 2015 
showed no improvement as reported by PISA (Mala, 2016).   
1.1 Purpose of the Study 
Studies have shown that technology integration is linked to constructivist learning (Roblyer 
& Edwards, as cited in Schoepp, 2004, p. 10) and student achievement (Rinelli, 2013).  This 
prompted the question of whether technology was truly being integrated into classroom learning 
in order to yield a student-centered environment for truly meaningful learning.  Thus, the 
purpose of this study is to investigate any technology integration barriers that may be curbing 
teachers’ intentions to integrate technology in the classroom, in order to gain an understanding of 
the problem and suggest solutions to increase students’ meaningful learning and achievement.   
 
2. LITERATURE REVIEW 
 The complementary relationship between technology integration and constructivist pedagogy 
are presented before the barriers to technology integration are highlighted. 
 Technology integration is best described as a process, where teachers find an efficient way to 
use technology that serves learning by scaffolding (Ruggiero & Mong, 2015, p. 168), as opposed 
to the use of specific tools for minimizing time and workload.  For instance, to suggest the same 
benefit for students, social studies teachers in a workshop used a software program that allowed 
them to create virtual tours and field trips in a setting of their choice, which proved to be a 
meaningful learning experience (Rinelli, 2013, p. 18).  “Mindtools” are computer software such 
as Microsoft Access, Excel, and PowerPoint that can be used to construct knowledge through 
critical thinking under proper teacher guidance (Juniu, 2006).  Other specific software and the 
bare internet itself can serve the same agenda for students in a technology-integrated lesson.  
This practice by default mirrors constructivist approaches (Schoepp, 2004, p. 10), and a true 
learning environment is created (Nanjappa & Grant, 2003, p. 40) where learning becomes 
student-centered, active, collaborative, and contextualized (Watts, 2009, p.48-49).  The result is 
that students are actively engaged in the classroom and think critically by participating in 
decision-making (Stanley, n.d.).  Efforts to refine and implement technology integration is 
illustrated in the schematic of Figure 1 below. 
 A problem for technology integration is that teachers may still experience barriers that turn 
them away from integrating technology in their lessons.  Some teachers exhibit little 
Technological Pedagogical Knowledge (TPK) and Technological Content Knowledge (TCK) 
(Messina & Tabone, 2013) as they are important prerequisites to technology integration.  In other 
words, teachers may know technology, content material and pedagogy, but are not pedagogically 
combining them.  Personal beliefs which are that technology is not suitable for certain subject 
material and that personal methodologies reign supreme are barriers as well (Ertmer, as cited in 
Watts, 2009, p. 40). 
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Figure 1: Technology Integration Schematic 
 
 Throughout literature, barriers could be categorized as external and internal.  External 
barriers are extrinsic to the teacher such as a lack of resources, professional training, and 
administrative support as several studies have determined (Schoepp, 2004; Ertmer, as cited in 
Ruggiero & Mong, 2015; Hew & Brush, 2007).  Internal barriers are intrinsic to the teacher.  
They involve teacher attitudes towards computers, resistance to change, lack of computer skills 
and a lack of vision as to how to integrate technology into the learning environment (Schoepp, 
2004).  Findings from Hew and Brush (2007) and Ertmer, Ottenbreit-Leftwich Sadik, Sendurur, 
E., and Sendurur, P. (2012) concur that such “attitudes and beliefs” and lack of “knowledge and 
skills” as they call it, hindered technology integration.  Though labelled differently and written 
with varying specificity, these are the general themes for external and internal barriers that have 
transcended time through several studies and those of their references.  For instance, Jacobsen 
(1998) considered external barriers expressed as, “there is not enough time in the course 
schedule for computer-related instruction” and internal barriers such as, “computers do not fit the 
course or curriculum that I teach”, which are all based on barriers considered by Hadley and 
Sheingold in 1993.  This is some of the vast literature considered to legitimize the framework of 
which this study is conducted and barriers prescribed. 
 The researcher aimed to determine whether the intention to integrate technology of teachers 
in Thai-curriculum schools is influenced by technology integration barriers, hence exploring a 
possible link to low student achievement.  The categorization of internal and external barriers 
was adopted.  External Barrier is the independent variable consisting of barriers of Support, 
Training, and Resources.  Internal Barrier is the other independent variable composed of barriers 
of Teacher Beliefs, Teacher Knowledge and Skills, Perceived Usefulness (PU), Perceived Ease 
of Use (PEU), and Attitude towards Technology Integration (ATTI).  The latter three barriers are 
based on the Technology Acceptance Model (TAM) from a study about the acceptance of 
technology of pre-service teachers (Teo, Fan, & Du, 2015).  TAM, developed in 1989 by Davis, 
Bagozzi, and Warshaw, is very crucial to the notion of barriers, as it models how a person 
perceives and considers the actual use of a system.  This actual use is reflected in this study as 
the intention to integrate technology, which is the dependent variable of Behavioral Intention to 
Integrate Technology in the Classroom (BIITC).  Exhibiting BIITC, teachers would make what 
Vannatta and Banister (n.d.) calls, “administrative and instructional uses of technology”.  These 
research findings regarding veteran barriers and their strong links with technology integration are 
suitable for testing in the Thai education setting so that more clarity and insight may be exposed 
about the student achievement problem, and better and refined solutions for education reform can 
be suggested. 
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3. METHODOLOGY 
 The methodology in conducting this study is as follows.  105 teachers of Thai-curriculum 
schools were purposively sampled, surpassing the minimum of 64 as determined by a G*Power 
analysis.  Technology Integration Barrier Survey (TIBS) was developed to collect the data.  With 
the approval of each school, TIBS was sent electronically to their administration for distribution 
to teachers.  The data was analyzed with Multiple Linear Regression using the PSPP statistical 
software to determine the independent variables’ (External Barrier and Internal Barrier) strength 
as predictors of the dependent variable (BIITC).  
 
The two research questions are:   
1. Do external barriers influence teachers’ Behavioral Intention to Integrate Technology in 
the Classroom? 
2. Do internal barriers influence teachers’ Behavioral Intention to Integrate Technology in 
the Classroom? 
 
Accordingly, the hypotheses tested were as follows: 
H01:  External Barrier consisting of Support, Training, and Resources does not influence 
         teachers’ BIITC. 
Ha1:  External Barrier consisting of Support, Training, and Resources has an influence on  
         teachers’ BIITC. 
H02:  Internal Barrier consisting of PU, PEOU, ATTI, Teacher Beliefs, and Teacher  
         Knowledge and Skills does not influence teachers’ BIITC. 
Ha2:  Internal Barrier consisting of PU, PEOU, ATTI, Teacher Beliefs, and Teacher 
         Knowledge and Skills has an influence on teachers’ BIITC.       
 
4. RESULTS AND DISCUSSION 
 Descriptive data results are summarized here.  Of N = 105 participants, there were 51 
females (48.6%) and 54 males (51.4%).  Data from demographic question items is shown below 
in Table 1, with only the highest frequency. The majority of participants is in the age range of 
25-29, and mostly have been teaching for no more than two years.  They are in the younger 
generation and are likely technologically inclined.   
 
Table 1:  Descriptive data summary of highest frequencies per question category 
                                                                     Frequency                                  Percent 
Age Range: 25-29 years 40 38.1 
Nationality: Thai 31 29.5 
Teaching Experience: 0-2 
years 
27 25.7 
Subject Area: Language Arts 32 30.4 
Note: N =105 
 
 Participants indicated their level of agreement with TIBS positive statements on a Likert 
scale where 5 = strongly agree, 4 = agree, 3 = uncertain, 2 = disagree, and 1 = strongly disagree.  
An interpretation scale devised allowed the researcher to assess the level of participants’ 
agreement from the means shown in Table 2.  At a mean of 3.30, Training is the only variable 
showing that most participants feel they are uncertain whether they are receiving relevant and/or 
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adequate training.  The results for mean indicate that participants are not facing strong barriers 
except for their uncertainty with Training, and that they also agree in having some level of 
intention to integrate technology in the classroom (BIITC). 
 
Table 2:  Interpretation of mean scores of variables 
                  Variable                           Mean                 S.D.               Interpretation 
Support 3.70 .96 Agree 
Training 3.30 1.02 Uncertain 
Resources 3.59 1.10 Agree 
PU 3.70 1.44 Agree 
PEOU 3.61 1.09 Agree 
ATTI 3.68 1.29 Agree 
Teacher Beliefs 3.49 1.03 Agree 
Teacher Knowledge and 
Skills 
3.56 .86 Agree 
BIITC 3.57 1.43 Agree 
Note: Interpretation scale is 4.21-5.00 = Strongly Agree, 3.41-4.20 = Agree, 2.61-3.40 = 
Uncertain, 1.81-2.60 = Disagree, 1.00-1.80 = Strongly Disagree 
 
 Regression analysis determined whether responses for BIITC were influenced by responses 
for External and Internal Barrier.  In Table 3, only 18% of BIITC variance was due to External 
Barrier where only Support, just one of three barriers was significant.  However in Table 4, 84% 
of BIITC variance was due to Internal Barrier, where Teacher Beliefs, only one of five barriers, 
was insignificant.  In Table 5, the same set of barriers (PU, PEOU, ATTI, and Teacher 
Knowledge and Skills) under Internal Barrier remained significant, just as in Table 4, even after 
all barriers from both External and Internal Barrier were placed in regression analysis altogether 
accounting for 85% of BIITC variance.  External barrier of Support lost its significance to 
Training, revealing inconsistency.   The strongest and weakest predictor was consistent, which 
are PU and Teacher Knowledge and Skills, respectively.   
 
Table 3:  Regression Analysis Summary for the independent variable, External Barrier and 
dependent variable, BIITC 
 
                                     Mean                   SD                          B                         R 
Support 3.70 .96 .41 .41* 
Training 3.30 1.02 -.14 .23 
Resources 3.59 1.10 .12 .39 
Note:  R
2
 = .18 (N = 105, *p < .05) 
 
Table 4:  Regression Analysis Summary for the independent variable, Internal Barrier and 
dependent variable, BIITC 
 
                                     Mean                    SD                         B                        R 
PU 3.70 1.44 .45 .88** 
PEOU 3.61 1.09 .20 .77** 
Assumption University-eJournal of Interdisciplinary Research  (AU-eJIR) Vol. 3. Issue.1 2018 
 
ISSN: 2408-1906 Page- 64 
 
ATTI 3.68 1.29 .23 .86* 
Teacher 
Beliefs 














 = .84 (N = 105, *p < .05) 
          **p<.01 
 
Table 5:  Regression Analysis Summary for all independent variables and dependent variable, 
BIITC 
 
                                     Mean                    SD                        B                         R 
Support 3.70 .96 .41 .41 
Training 3.30 1.02 -.14 .23* 
Resources 3.59 1.10 .12 .39 
PU 3.70 1.44 .45 .88** 
PEOU 3.61 1.09 .20 .77** 
ATTI 3.68 1.29 .23 .86* 
Teacher 
Beliefs 















 = .85 (N = 105,* p < .05) 
          **p<.01 
 
 The finding is that Internal Barrier, and not External Barrier, influenced BIITC as shown 
from the regression statistics.  The hypotheses rejected are: 
Ha1:  External Barrier consisting of Support, Training, and Resources has an influence  
        on teachers’ BIITC. 
H02:  Internal Barrier consisting of PU, PEOU, ATTI, Teacher Beliefs, and  
        Teacher Knowledge and Skills does not influence teachers’ BIITC. 
 
 Answering research question 1, testing of hypothesis 1 revealed that External Barrier 
consisting of Support, Training, and Resources does not influence BIITC.  Support’s lone 
significance, however, cannot be entirely ignored in hindsight, as encouragement can empower 
teachers to improvise and therefore integrate technology even if training and resources are 
lacking.  Thus, schools should not become complacent and allow themselves to lag behind on 
support, training, and providing resources for teachers as providing such would facilitate those 
teachers that believe in technology integration.  Objectives must be created for plans that have to 
continue changing to sustain technology adaptation in schools (Lim, et al., 2013, p. 63; Teo, et 
al., 2015, p. 245).  Teachers should have the chance to be heard in policy planning so that they 
can reflect on their experience and be part of the ongoing effort for successful technology 
integration (Lim et al., 2013, p. 65; Messina & Tabone, 2013, p. 12). 
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 Answering research question 2, testing of hypothesis 2 indicated that Internal Barrier indeed 
influenced BIITC.  This shows that as long as teachers feel that integrating technology is useful, 
easy, have a positive attitude and the knowledge and skills, they would have the intention to 
bring technology integration into their classrooms.  To continually sustain technology 
integration, the school should exhibit Principals’ Technological Leadership for their teachers to 
keep such internal barriers at bay and further lower them.  This not only improves teachers’ 
technological literacy and integration, but also teaching effectiveness, as the principal should no 
longer be a “building manager” but an “instructional and curricular leader” (Chang, 2012, p. 
328).  The school leadership is a critical part in the continued success of integration, (Lim et al., 
2013, p. 66; Messina & Tabone, 2013, p. 11).  In the United States and Taiwan for instance, the 
awareness is evident, as technology is now included in many leadership courses supported by 
their respective education departments (Chang, 2012). 
 
5. CONCLUSION 
 The results of this research revealed that teachers did not face strong barriers to technology 
integration, while showing a moderate level of intention to integrate technology in the classroom.  
Thus, one cannot say that the barriers are towering high and curbing these teachers’ intentions to 
integrate technology.   
 However, there was much more room to indicate a larger magnitude of agreement to the 
statements to represent that they are not facing the corresponding barriers, and the same goes for 
indicating intention to integrate, based on the means calculated.  Thus, further support and 
demonstration of examples of the benefits of integration should be firmly encouraged and 
implemented as recommended so that such external and internal barriers remain lowered and 
ideally eliminated.  As such, technology integration may continue in Thai-curriculum schools 
and intensify so that no further hindrances are added to Thai student achievement.   
 There are research limitations to be aware of.  There may be other barriers that were 
inadvertently omitted of which could have changed the results.  Some respondents may have had 
the incorrect understanding of technology integration principles, which could have affected the 
data.  Lastly, respondents are prone to Halo Error, Leniency Error, and Recency Error when 
completing surveys.  One must use discretion in applying these results as a larger sample could 
have introduced more demographic groups that could have shifted the data.  
 This research should prompt other researchers to determine the level of involvement teachers 
have in policy planning, and how much these teachers feel that their ideas matter, as this is 
crucial in maintaining technology integration in the classroom.  There must be an investigation 
into how much technology integration training for school leadership is occurring, and whether it 
is proving to keep up technology integration and if not, what can be changed to improve this 
training.  After all, there is currently no data on the quality and level of participation of schools 
in government-designed professional development courses (UNESCO, 2004).  Quite simply, 
further research should be focused on the adequacy, development, and improvement of 
technology training courses and technological leadership courses.  Education reform in Thailand 




Atagi, R. (2011).  Secondary Teachers in Thailand [PDF file].  Retrieved  
 April 17, 2016, from: http://www.uis.unesco.org/Library/Documents 
Assumption University-eJournal of Interdisciplinary Research  (AU-eJIR) Vol. 3. Issue.1 2018 
 
ISSN: 2408-1906 Page- 66 
 
 secondary-teacher-policy-research-asia-thailand-education-2011-en.pdf 
Chang, I. H. (2012).  The Effect of Principals’ Technological Leadership on  
 Teachers’ Technological Literacy and Teaching Effectiveness in  
 Taiwanese Elementary Schools.  Educational Technology & Society, 
 15(2).  Retrieved March 6, 2016, from: http://www.ifets.info/journals 
 /15_2/28.pdf 
Ertmer, P.A., Ottenbreit-Leftwich, A. T., Sadik, O., Sendurur, E., & Sendurur, P.  
 (2012). Teacher Beliefs and Technology Integration Practices: A Critical 
 Relationship.  Computers and Education, 59.  Retrieved April 3, 2016, 
 from: http://ltc-ead.nutes.ufrj.br/constructore/objetos/1%ba%20artigo 
 %20-%20Teacher%20beliefs%20and%20technology%20integration% 
 20practices%20-%20a%20critical%20relationhip.pdf 
Fry, G. W. (2013).  Student Performances in PISA Tests a Wake-Up Call for  
 Thailand.  The Nation.  Retrieved April 23, 2016, from: 
 http://www.nationmultimedia.com/opinion/Student-performances 
 -in-PISA-tests-a-wake-up-call--30222719.html 
Hew, K. F., & Brush, T. (2007).  Integrating Technology into K12 Teaching and  
 Learning:  Current Knowledge Gaps and Recommendations for Future  
 Research.  Education Tech Research Tech.  Retrieved April 3, 2016, from: 
 http://santersero.pbworks.com/f/Integrating%20technology%20into%20k_ 
 12%20teaching.pdf 
Jacobsen, D. M. (1998).  Adoption Patterns and Characteristics of Faculty Who  
 Integrate computer Technology for Teaching and Learning in Higher  
 Education (Doctoral Dissertation, University of Calgary, Calgary,  
 Canada.).  Retrieved May 9, 2016 from:  http://people.ucalgary.ca 
 /~dmjacobs/phd/diss/ 
Jakovcevic, J., Johnson, S., Shiraishi, A., & Telford, T. (2009).  Barriers to 
 Technology Integration [PDF file].  Retrieved May 3, 2016, from: 
 https://scottjohnsonvp.files.wordpress.com/2014/01/teacher-barriers 
 -to-technology-integration.pdf 
Juniu, S. (2006).  Use of Technology for Constructivist Learning In a Performance  
 Assessment Class.  Measurement in Physical Education and Exercise  




Lim, C. P., Zhao, Y., Tondeur, J., Chai, C.S., & Tsai, C. C. (2013).  Bridging the  
 Gap: Technology Trends and Use of Technology in Schools.  Educational 
 Technology and Society, 16(2).  Retrieved March 6, 2016, from: 
 March 6, 2016, from: http://www.ifets.info/journals/16_2/6.pdf 
Mala, D. (2016).  Thai Students Plunge in PISA Test Rankings. Bangkok Post.  
 Retrieved December, 2016, from: http://www.bangkokpost.com/news 
 /general/1154113/thai-students-plunge-in-pisa-test-rankings 
McKenzie, W. (2012).  Are You a Techno-Constructivist?  Retrieved November  
Assumption University-eJournal of Interdisciplinary Research  (AU-eJIR) Vol. 3. Issue.1 2018 
 
ISSN: 2408-1906 Page- 67 
 
 17, 2015, from: http://www.educationworld.com/a_tech/tech 
 /tech005.shtml 
Messina, L., & Tabone, S. (2013).  Technology Proficiency, TPACK and Beliefs  
 About technology:  A Survey with Primary School Student Teachers.   
 Research on Education and Media, 5(1).  Retrieved March 6, 2016, from: 
 http://ojs.pensamultimedia.it/index.php/rem_en/article/view/1413/1377 
Nanjappa, A. & Grant, M. (2003).  Constructing on Constructivism: The Role of  
 Technology.  Electronic Journal for the Integration of Technology in 
 Education.  Retrieved August 23, 2016, from:  
 http://ejite.isu.edu/Volume2No1/nanjappa.pdf 
National Coalition to Prevent Child Sexual Abuse and Exploitation. (2013).   
            Impact of Media and Technology on Youth [PDF file].  Retrieved February 
 10, 2016, from: http://www.preventtogether.org/Resources 
 /Documents/Impact%20 of%20Media%20and%20Technology 
 %20on%20Youth%202013.pdf 
Richtel, M. (2012).  Technology Changing How Students Learn, Teachers Say.   
 The New York Times.  Retrieved November, 2015, from: 
 http://www.nytimes.com/2012/11/01/education/technology-is-changing 
 -how-students-learn-teachers-say.html?_r=0 
Rinelli, K. (2013).  Overcoming K-12 Teacher Resistance to Technology and  
 Learning Using M-Learning (Doctoral Dissertation).  Retrieved May 9, 
 2016, from:  http://tamarastephens.wikispaces.com//file/view/tech.pdf 
Ruggiero, D. & Mong, C. J. (2015).  The Teacher Technology Integration  
 Experience:  Practice and Reflection in the Classroom.  Journal of  
 Information Technology Integration Education: Research, 14, 161-178. 
 Retrieved May 9, 2016, from: http://www.jite.org/documents/Vol14/ 
 JITEv14ResearchP161-178Ruggiero0958.pdf 
Saowapon, C., Laohajaratsaeng, T., Thammajinda, R., & Singharajwarapan, S. 
 (n.d.).  Education Reform and E-Learning in Thailand [PDF file].   
 Retrieved December 13, 2015, from: http://www.oecd.org/education/skills 
 -beyond-school/2428376.pdf 
Schoepp, K. W. 2004.  Technology Integration Barriers in a Technology-Rich 
 Environment: A CBAM Perspective (Master’s Thesis, University of  
 Calgary, Calgary, Canada).  Retrieved May 9, 2016, from:  
 http://files.eric.ed.gov/fulltext/ED490211.pdf 
Stanley, W. (n.d.).  Review Education Reform in Thailand.  Retrieved August 23,  
 2015, from: http://www.academia.edu/4530814/Education_ Reform_ 
 in_Thailand 
Teo, T., Fan, X., & Du, J. (2015).  Technology Acceptance Among Pre-Service 
 Teachers:  Does Gender Matter?  Australasian Journal of Educational 
 Technology, 31(3).  Retrieved March 6, 2016, from:  
 http://ajet.org.au/index.php/AJET/article/view/1672/1276 
UNESCO Bangkok.  (2004).  Integrating ICTs into Education:  Lessons Learned  
 [PDF file].  Retrieved April 19, 2016, from: 
Assumption University-eJournal of Interdisciplinary Research  (AU-eJIR) Vol. 3. Issue.1 2018 
 
ISSN: 2408-1906 Page- 68 
 
 http://unesdoc.unesco.org/images/0013/001355/135562e.pdf 
Vannatta, R. A., & Banister, S. (n.d.).  Measuring Teacher Technology  
 Integration:  Going Beyond Teacher Use [PDF file].  Retrieved  
 May 10, 2016, from:  http://edhd.bgsu.edu/~sbanist/aera/ttisaera.pdf 
Watts, C. D. (2009).  Technology Leadership, School Climate, and Technology  
 Integration:  A Correlation Study in K-12 Public Schools (Doctoral  
 Dissertation).  Retrieved May 9, 2016, from: http://citeseerx.ist.psu.edu 
 /viewdoc/download?doi=10.1.1.460.2162&rep=rep1&type=pdf 
 
